We present a simple theory of electrical resistivity p(T) due to critical fluctuations in the vicinity of the Neel point of antiferromagnets and the order-disorder transition temperature of binary alloys. In the disordered phase, it is shown that the singular part of dp/3T varies as either plus or minus the singular part of the +~s pecific heat for T~T ".The sign is determined by Fermi-surface geometry and the superlattice vector Q of the ordered state. The temperature range, somewhat above Tf"where short-range (R &() correlations are no longer dominant is also considered. Numerical results are given for both the short-range and long-range temperature regimes. In the ordered state, it is concluded that the long-range order does not enter p(T) directly for T~T"and that Bp/BT continues to reflect more closely the specific heat. The results are compared with experiment in the representative cases of P-brass, Fe,A1, dysprosium, and holmium. Some previously unsettled questions are answered and there is. good agreement with experiment.
I. INTRODUCTION The study of electronic transport properties at magnetic critical points has received a good deal of experimental and theoretical attention. A Priori the following interdependent points are required for an understanding of the transport process: (i) critical properties of the spin system against which the electrons scatter, (ii) associated manybody effects such as renormalization of electron energies and velocities, and (iii) characteristic solid-state effects such as Fermi-surface anisotropy. The effect of critical fluctuations on the electrical resistivity p(T) was first considered by deGennes and Friedel' using a simple model in which essentially free electrons are linearly coupled to a set of localized spins. The spin correlations were described in a conventional Ornstein-Zernicke approximation. With improved treatments of the critical fluctuations in the spin system, this s-f exchange model was widely used to discuss resistive anomalies at ferromagnetic critical points. " In particular, Fisher and Langer' introduced the short-range expansion for the correlation of spin fluctuations to show that dp(T)/ dT = p'(T)~C(T)~t~for T-T'c [t= (T -Tc)/Tc and standard notation will be used for critical exponents~], where C(T) is the specific heat. The conclusion that p'(T)~C(T) was extended to T -T~by Richard and Geldart' who also clarified some points concerning long-range correlations of Ornstein-Zernicke (OZ) type. More recently, Richard' and Geldart and Richard' showed that the critical behavior of a variety of ferromagnets could be understood by taking into account both short-range' and long-range' correlations as well as details of the Fermi surface.
The situation has been less clear in the case of resistive anomalies at the Neel point T~of antiferromagnets and at the order-disorder temperature T, of binary alloys (which have critical prop- erties formally equivalent to those of Ising antiferromagnets'). The role of critical fluctuations in antiferromagnets was first studied by Suezaki and Mori' and later, but independently, by Geldart and Richard. " The former authors concluded that energy gaps in the electron dispersion relation"' reflect the long-range order (o-~t~8) with the result that" p'(T)-~t|8 ' for T-T~and that longrange correlations dominate throughout the paramagnetic regime so that p'(T) -t'" " ' = t '~' if we assume the scaling relations' 3v=2 -a and n+2P +y=2. The latter authors also concluded that long-range correlation play a role for T & T"(their discussion was based on a conventional OZ approximation" for the spin correlations) but expressed the view that short-range correlations dominate for T-T'", in contrast to the prediction of Suezaki and Mori. In the present paper, we discuss in some detail the effect of critical fluctuations on the electrical resistivity of antiferromagnets and binary alloys. The outline of the paper is as follows.
In Sec. II 
In spite of the innocent appearance of Eq. (7), it will be seen to play a.n important role. 
r,(R, T) =D(»R)(a/R)"", Eqs. (13) and (14) can be divided into a set of nonoverlapping "partial" Brillouin zones ( j-PBZ) such that there is just one critical wave number Q, . in j-PBZ with Eq. (14) applying to each j-PBZ.
We can write Eq. (13) as
The first term is identically zero, rather than singular, ' by virtue of the equal-site sum rule and, after angular integration, the contribution of the second term in Eq. (15) From the above discussion, it is clear that short-range correlations dominate for T -T'"so that, from Eqs. (6) and (ll), the appropriate correlation function may be taken to be" (16) Thus, close to T'", the singular part of the derivative of the resistivity has temperature dependence which reflects the specific-heat singularity and the resistivity slope may be either positive ox negative where the positive (negative) sign is to be used for o&&0 (o. &0), incorrect results for the resistivity. From our considerations, we feel that the spin correlations which determine the appropriate electron selfenergy and thereby the modified "dispersion relation" are more likely to be of short range for T -T"as a consequence of the finite range of the relevant electronic coherence factors. We therefore expect that the electrical resistivity will reflect the short-range temperature dependence of the internal energy and that the singular part of the temperature dependence of BR, '(T)/BT will vary more closely as ltl "for both i=c and i =b We.
shall return to this point in the following section where the present results are compared with experiment. Finally, it should be pointed out that the effects of the "renormalization" of the electronic spectrum must also be present above Tj ust as the effects of direct spin-fluctuation scattering will certainly persist below T". In the neighborhood of T~, both effects reflect the temperature dependence of short-range correlations. As the temperature decreases, the effects of inelastic scattering from magnons and phonons become relevant and the additional Bloch potential becomes more stable; the net effect is the "antiferromagnetic hump" with its maximum located somewhat below T". 
